Sperm length is highly variable within and across species, but relatively little attention has been paid to this variation. Two recent studies employing laboratory selection experiments have provided novel insights into the evolution of sperm size. Sperm size variation has been extensively studied in Drosophila [4,5,8,10], in part because sperm length variability is as great in this taxon as it is across the rest of the animal kingdom. The available evidence strongly suggests that female preference has selected for the gigantic sperm often seen in this group. This conclusion was cemented by a study [8] in which D. melanogaster was subject to bidirectional selection on sperm length and the length of the female sperm storage organ (seminal receptacle), and then fertilization success was assessed in a series of sperm competition experiments.
not change over time in populations evolving shorter receptacles. Interestingly, it appears that the fertilization success of long and short sperm males in shortreceptacled females becomes more uniform as traits increasingly diverge. This suggests that once sperm exceeds some threshold length relative to the receptacle, female preference fades.
Miller and Pitnick [8] conclude that giant sperm in Drosophila are best seen as analogs of the peacock's tail, evolving through female choice. This finding may partly explain the frequently observed association between sperm length and the size of female sperm storage organs across species [11, 12] . As an aside, it is also interesting that the fertilization success of second males is extremely variable across replicate experiments relative to the small variation within trials.
Why this occurs is unclear.
But what about species other than Drosophila? As reported in this issue of Current Biology, Gage and Morrow [9] evaluated the importance of sperm length and number as determinants of fertilization success in the cricket Gryllus bimaculatus. As in the Drosophila study [8] , crickets had been subject to divergent selection on sperm length, and males were placed into competition by sequentially mating pairs of males to a female. The importance of relative sperm size and number in determining fertilization success was then assessed, and both were found to be important.
Dispatch
Gage and Morrow [9] found that sperm number relative to that of the competitor was positively associated with fertilization success, and was the stronger effect, while sperm size was negatively associated with fertilization success. This appears to be in accordance with basic theoretical predictions, but there is a catch. Sperm size and number did not show the expected trade-off, and hence smaller sperm were selectively favoured independently of the sperm number effect. Why this is so remains a mystery, but the result certainly provides food for thought. Also, why are sperm still relatively large (~1000 µ µm) in this species if smaller sperm have the advantage? So where does this leave us? Empirical studies provide strong supporting evidence for many of Parker's theoretical predictions [7] . For example, many studies have found that spermatogenic investment is positively associated with sperm competition risk [13] [14] [15] , and that males in many taxa -including humans -strategically vary the number of sperm ejaculated based on the level of sperm competition risk faced [16] . Theory also predicts that when limited resources are allocated to sperm production, and sperm competition follows the 'raffle principle' -increased numerical representation in competition increases the likelihood of fertilization success -then selection should cause sperm length to be minimized at some small size, so that sperm number can be maximized [7] . Nevertheless, greater sperm size can be selectively favoured, although the conditions for a size advantage seem fairly restrictive [7] .
So while theory makes fairly explicit predictions about sperm numbers and sperm competition risk, predictions about sperm length are less cut and dry. Comparative studies of sperm length are also highly variable, yielding findings that sperm competition selects for smaller or larger sperm, or that there are no associations between sperm competition risk and sperm size [13] [14] [15] . Additionally, two experimental studies [10, 17] found no sperm length evolution when levels of polyandry were altered, and in a dimorphic beetle with differing morph-specific sperm competition risk, sperm size did not differ between morphs [18] . In addition to all this, we now have two elegant studies [8, 9] , one indicating female preference for larger sperm, and sperm are large in this species [8] , the other finding selection for shorter sperm, but in a way not predicted by theory, as there is no size-number trade-off and sperm in this taxon are relatively large [9] .
The Drosophila work also raises some interesting additional questions. If female preference for larger sperm has driven the seemingly crazy sperm divergence across this group, what is the advantage to female choice for larger sperm in at least some of these flies. Because males produce such huge gametes, females are frequently suboptimally inseminated, and hence females must mate more frequently and therefore incur additional mating costs (two direct costs to females). Additionally, females' sons have massively delayed development times, as they await the production of their giant sperm [4] . Why isn't there sex role reversal and hence relaxed selection on sperm size in these giant sperm flies?
The jury is still out on most of these questions, but positive associations between the size of non-fertilizing and amoeboid sperm and fertilization success have also been reported [19, 20] . Clearly sperm size is a character of importance. Both of the new studies discussed here [8, 9] are important as much for the new questions they invoke as for the questions answered, and whether general rules explaining sperm size diversity can be found, remains to be seen.
